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1.1 


SECTION 1 
INTRODUCTION 


INTRODUCTION 


a 
“This report evaluates the fatigue limit strengths for the 


design of a tripod-type ocean structure for the East Coast Air 


Combat Maneuvering Range Offshore Kitty Hawk, North Carolina. 


The ocean structure investigated herein, a three-pile structure 
with equilaterally spaced jacket legs, is installed in a water depth 
(MLW) of 105 feet. The structure is secured to the ocean floor 
permanently by driving tubular piles through the jacket legs into 
the seabed. A superstructure is attached to the piling above the 


jacket. 
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1.2 ENGINEERING DATA fe 
Engineering data which serves as the basis for the fatigue 


analysis are listed as follows: 





A. Environmental Conditions 
MLW Depth 105 feet rl 

Wave and Current Characteristics iS 

Provided in Glenn and Associates Report: 

NORMAL WAVES, AND STORM WIND, TIDE, WAVE 4 

AND CURRENT CHARACTERISTICS, AND WAVE 

FORCES: VICINITY 36°N, 75°W, OFFSHORE 


KITTY HAWK, NORTH CAROLINA, May 1976 os 
: Drag Coefficient above MLW Cy = 0.74 r3 
Drag Coefficient below MLW Cy = 1.02 
mat 
Inertial Coefficient Cy = 1.34 ne 
Fouling Thickness below MLW 2 inches 4 
‘ 
B. Major Structural Dimensions a 
True Batter of Piling & Jacket Leg 1:6 : 
Width at Jacket Base (Mud1ine) 64 feet ; 
Width at Jacket Top (Work Point Level) 29 feet 
Pile Out Side Diameter 42 inches 
Jacket Leg Out Side Diameter 45.5 inches a 
Upper Deck Area 362.5 sq. ft. 
Equipment Deck Area 591.5 sq. ft. < 
x 
yd 
Cy : 
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Height of Structure (From Mudline to 
Upper Deck) 180 feet 


C. Material 
All structural shapes or fabricated tubular goods are ASTM 
A-36 Structural Steel except for the material used for the joint 
cans which is ASTM A-633, Grade A. 
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ae ‘ 1.3. PROCEDURES OF ANALYSIS 
ina The significant parameters relative to the fatigue strength 
oe analysis of the ocean structures are, structural geometry, member 
Ne 
“ sizes, wave characteristics and wave height distribution, dynamic 
a 
se response of the structure, and the yield strength of the material. 
oe 
a The geometry of the idealized platform structure* under con- 
Pe 
7 sideration is given in Section 2. This structure is subjected to a 
vy : F 
ss sequence of lateral loads produced by waves of varying heights and 
Kr. 
ey periods. A total of 12 waves with wave heights ranging from 2 feet 
to 57 feet at 5 feet increment are analyzed. The relationship of 
3 structural base shear to wave force is expressed graphically in 
pds 
08 ibe Section 3. Transfer functions relating the wave height and the 
ee onal 
base shear of the structure are established accordingly. 
z Reference 4 presents closed-form method of analysis for 
a5 
* determining the fatigue damage attributing ocean waves to structures 
1s having dynamic amplification characteristics of negligible magnitude. 
bwt:. 
ES The aforementioned technique is applied in Section 4 to evaluate the 
nN) fatigue limit stress. In the process of numerical computations, 
ot four waves with wave heights of 7, 17, 27 and 42 feet, respectively, 
of 
xt are selected to produce lateral loads on the idealized platform 
~ 
¢ 
ae structure. Evaluation of fatigue limit stress for two joints in the 
- structure are considered for the cases of consistent appearance of 
: : 
coe 
@ , 
ca Z * The structural geometry and member properties were developed in Report 
mre! 
a No. 27-771-96. 
nee 1.04 
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1.4 


severe storms and of the infrequent hurricane effects on the 


fatigue strength over the lifetime of the structure. 


The 


predicted fatigue life of the structure is then presented in 


Section 5. 


In Section 6 are given the safe nominal brace stress range 


and safe punching shear stress range for fatigue. 


Both stress 


ranges are expressed by means of Modified Goodman Diagram. 


SUMMARY 


The results of the study on the fatigue analysis may be 


drawn as follows: 


Fatigue Limit Stress: 


Punching Shear Stress Range (K-Joint) 
Punching Shear Stress Range (T-Joint) 


Nominal Brace Stress Range 


Fatique Life: 
Fatigue Life Controlled by Punching 


Shear Stress (K-Joint) 

Fatigue Life Controlled by Punching 
Shear Stress (T-Joint) 

Fatigue Life Controlled by Nomina} 


Brace Stress 


11,523 psi 
6,100 psi 
22,000 psi 


140 years 


20 years 


741 years 
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PERSONNEL RESUMES 


The personnel whose resumes follow were actively engaged 


in this project. 
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CREST OFFSHORE, INC. 


Chingmiin (Charlie) Chern 
Senior Engineer 


University Degree 


National Taiwan Bachelor of Science 

University Civil Engineering 

North Dakota Master of Science 

State University Civil Engineering 

Lehigh Ph.D. 

University Civil Engineering 

Tulsa University Graduate Study in 
Business Administration 
Management 


Societies, Licenses, Member American Society of Civil Engineers 


and Member International Association of Structural and 
Other Activities: Bridge Engineers 


Member American Society of Engineering Education 
Registered Professional Engineer in Oklahoma 


Experience: 
tata ila nal 


1973 to Present Crest Offshore, Inc. 


1 gt AO see Se, 


Senior Engaged in the feasibility studies, structural analysis and 
Civil design of offshore structures, equipment supports and other 
Engineer various types of petroleum related civil engineering works. 
Assignments include: 
.-. Evaluation of engineering designs from other agencies. 
... Analysis and design of offshore structures for oil 
industry. 
.. Analysis and design of supports and foundations for 
onshore refinery facilities. 
.. Development of a sequence of computer programs 
for the analysis of offshore structures. 
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CREST OFFSHORE, INC. 


Chingmiin (Charlie) Chern 


Senior Civil Engineer 


Experience Continued: 


1969 to 1973 North Dakota State University 


ae ed 
at een Cm, ee 


Associate Engaged in full-time lecture instruction for civil 

Professor of engineering (graduate school division) and construc- 

Civil Engineering tion management. Also served as consultant to local 
industry (undergraduate school division) in the area 
of computer applications in engineering. 


, A reed 


Bt FE! 


1966 to 1969 Fritz Engineering Laboratory 


Research Assisted in the design and testing of various types of 
Assistant steel structures. 


ee 


1966 North Dakota State Highway Department 


Highway Responsible for construction surveying. 
Engineer 


1965 U.S. Forest Service 


Assistant Assisted in surveying responsibilities. 


Crew Chief 
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H : ELEVATIONS AND PLANS 


2.1 INTRODUCTION 
The idealized platform structure shown in this 


section was obtained from Report NO. 27-771-96. 


® 
az 


gi 


iy ~ 
oa - 


‘ a! ean 


ra 


tet, 
Se ats 
Te ae et 


= 


“4 


fae a! 
at 


ae 
pe iat 


rx oe © 
fed 
tes 


= oy 
- *. ? af 
are a 

“3 


2.01 


a 
PY a's 
ree 


aan f 
a % 


be 


PA AS ne a OS, pte ea ae ey to tha te eS cee oe tes a) Sa mote ete tL SAM ae te aoe ae 
Se Ds SESE heya ns ; : PPS Sy he 






















Lv 


* 
i 


« 
» ® 





£2 





CREST OFFSHORE, INC. 





ay ©. Chern cient Y-S.Navy_ _ subject Fatig ue 


Sheet 4:0% of 16. = 


mea cate ts 


pate B-5- 76 Job No. 27-7Z1- LOO _. catcutation fs PRE ‘¢ fPlangs —— —_- 


L.2 ELEVATIONS AND PLANS 














Aw 
“~ 
a 


eae CREST OFFSHORE, INC. 











8 sneet 20 2 of 16 _ 

2 

bs By C.Chern client U.S. Navy — — Subject atigue nalys a ee 

; oe pate O-— 2-76 vob No. 27~77L—120_ coteutetion evotvous IY Plane Sea || 

4 Nits! 

roa | 
My _ EL (+) 75-0" | 

iShs 

Rss Et.(+) 60’-o0” 

na 

wo Et.tt) 45-0" 

sat 

a 

4 

<5 

be EL. (+) 16'- 6" 

oi EL. (+) 12'-0" H 

- MLW EL. aro" 








a Le hee ee tele Dae es 
is rar weet eat tas 


ea a a DH TL ts HAP ms 
a) Pye NT Ry) ate tay alere et . outs 


si 
as 

4 
ee OP 


pees 


2. 


= 


poe a 
Be tet oS 


(5 


ae 


2 


ee ee 
Sow ay 


Fs. 


ge 


CREST OFFSHORE, INC. cee) ee | ee 





cient _UsS. Avy _ _ subiecr_ Ertique Anolysig 


cae mas -26 Job No. 2°7= Z77/= 102. — Calculation Elevations z Plans. es neta 














EL (+) 66'-0" 


EL (+) 456-0" 


“ 


EL.lt) 16-6 
9 EL (+) 12-0" 


MLW L(+) O'- 0° 


brew) 
ad) 7] 





ow, Me OY in ROE) 


NN AE eRe aT ee Ne Dee WEEE CRORE eit 





aS ae ea ee ee ee ee ee) OE ae eT ee eet A a 2 


ry 


CRESTF OFFSHORE, INC. 





ne Eb 5. VAS . a fig it es 
ay _. yey —— Client wilds SY OYV Ow Subject [AT 1A 2s Ais Yew ee eee 
5 pate 8 © phd =Z2@ Job No. 2 2777 ~/00 . Calculation Ele vations zz Hlans Bian aes 


Sere eT: 
aia 
ye 
es, 


A) 

__. BL) 76-0" 
: Ek. (+) 60-0" 
, 
rp 
3 ___ Et. ¢Y (+) 44'- [2] ; 
: 


~~ 
ne RY oF 


_ FL) 16’ 6" 


poten PY - 


: EL. it) 0 oO" 
“ a 

P 

{ Ei.(-) /3- oO" 

& 


awn ate 
















A 
AY 
in! fo 
; 2L(-)4l'- 0" 
& 
> 
t 
oe 
- 91) pmo eI 
N 
jn 
% 
= 
s Aa 008, 
q \ j a eet 
¥ a. EL.¢ [orn -& 
i oz) ‘loo 0} yy GI 
f 
Oe ee ee ee ee ee ee ee Ua rs ae pee ee te See Me LN a Ta OA vo a EN erect 
et, Re oe Lge tt * stata tet eneeehany PLANS s Noe pate bee ay te oC 
DX ON ate Rata 2 Te 5 Cee fh.» a Tw A Oe nee Rs. a ee Cui als 








Sa” 


1 Are, 
anh 
he 


Patetiel af 





ewer 


f43 


etre pte pte bee abet ee 
: vay ons ran an me “) bent 365 oaeee Ree fide rate “ee AS 


CREST OFFSHORE, INC. 


Sheet & -2 2 of PO mos: 


gy_C-¢ hern client L/S. Navy. _ — Subject Fut (gue. A nolyars. — See ee | 
ape 3-45-76 son mo. 22-7 71-120 catcutetion EL vations # Plans a site 











(0, 16.74, 180.0) 


67:25,4.18, 180.0 ) (105 (104) (7,25, 4.18, |B0.0) 





74 


(0) Guess |80.0) 


7 (-14.5,-8.37 |8n0) 69,-8.37, |80.2) \ 


} & 


PLAN @ EL. G4) 75'-0" 
Upper Deck 


“s ae ene Ca ae he Nn 
eal « re) * : | Dee rel 4 me 
ores ‘ es ahtets ete 4 a) Ne ety eee 





Me ee a eg en eae en eg ee EE OP a Ee Te Ee ET eT me ge Re Ae ATEN Ve gee om em gta, hoa SOP ate oy are . oe ee 
5 


Sa la Oe ee Ae no 








“ek 


a 





CREST OFFSHORE, INC. sheer Z2Zot 1 
By 2 Chern. crient_C4_S. Nav fed Subject_fat lg ue Hn alysis See eee nae 


Date _O- 5-76 Job No. =2-7Z/- 190 __ catcutation Elevations. ¢ fla as eel ee 





d (0, 16.74, 169.0) 








67.25,4.18, 165.0) 
) (7, 25, 4.18, 165.0) 


Go) (14.5,-8.37, 165.0) 


(-14.5, -8.37 166.0) ©, -8.37, 166.0) 


Pian @ EL. (+) 60-0" 


Equipment D CCK 


| 








G =e om ~~ orn ow Ww SS ee Oe oN i oe Be ae eee ad 





ha CREST OFFSHORE, INC. ORO Te | ee 


me By cf Chern _ Client U.S. NAv~ = subdject_- W419 “e_ A nalysi's St arts bs Ere 
* : pate S-S-ZG. Job No. £7-.772/=- VO — catcutetion Elevations # Plans er reme, 


Ga (0, 16.74, 130.0) 





Go) (14.5, -8.37, 150.0) 
ome (~ 14.5, ~ 8.37, | 50.0) 


wa Pian @ EL.) 45-0" 


Pn ee ee ae ee ee ee ih Matsa at ase een ay Someeciest/5 ioe se ie bn wecnts 32 Ee : 
s + Cte ie a, Sas *. * wy a a oe hee "J Pe, RN ae Nem ay cow dg “at Poe he o ® “ye ee Ae rie set oon 2, Pe ge a oe ee 
ieee ee, cara e feet ate! Pere i Br Gear hs vie AAA Tne ¥ hae ‘e satan ae ms yy a *. wee mete . 








CREST OFFSHORE, INC. 


Sheet 4-2 2 of Le pate oe 


By CChern. cient L/S, NAY —— subject atl: de Aa al: [Ke a coe 
pate O-3- 7G son no. 272--7Z/-LO00_ catcuiation Slevafrons & Plans 





ats, 
a 

| 

| 

(0, 16.74, 121-5) | 

/ \ 
/ \ 
/ \ 
| 
/ \ 
/ \ 
oe / ‘ | 


a3 ik See (14.5,-8.37, (21.5) 


(-14.5, -8.37, 12|-5) 


Pran @ EL.(+) /6'-6" 





CREST OFFSHORE, INC. 


Sheet X’ 10 of 16 ES 


Ci Chern lien US, NAVY __ udject 7a tic re _An Ws 
: a a tes aT ra 


pate 2 ~5=- ZG. sob No. 2ZZ~77L—=120_ catcutation 


(0, 9.99, 1741) ged (©,17.49, (16.99) 


God (0,17.49, 117.) 
(-7.576,4.37, 117.) G03 6) (7.375,4.37, 117 ) 


3 (15,15, - 8.75, 117.) 

LF Go) 

C-17,32,-10.0, 17-41) 2) (16,15, -8.75 117.) (0,875, 117.) 60) (17.3z,-10.0, 117,41!) 
(15.15, -8.78, ne 29), 6.15, - 8.75, (16.99) 


PLAN @ EL. (+) /2'-0" 








tuts 4 
wee 
asalal Bb’ 


r 
roe 
ee 

a at 


« 4k 
2 fee ee 
ee 


ana t 
Baty 


os 


= * 
a ava el. 
CA ie er er eal 
: 5 te ate sere ok. 
i ee ee 


ay Ay, 8 
po an 


od 


a a 


ct 
Bi 


CREST OFFSHORE, INC. 





Sheet 2] L of 16 = 


By C.Chern, Client U.S. NAu ee eho see igue A nalusie 


Date S= 2-76 Jod No. 27-7 ZI-100_ catcutetion otions or Plans 


(0, 2049, 99.0) 


\ 


7 ‘ 
\ 
---——_ - _* (\7.74, -10.26, 99.0) 


(-17.74,- (0.25, 99.0) 


Piaie@: L436 '= 0" 





CREST OFFSHORE, INC. 


By C. Chern ctient 4S. AU. __ — Subject l “Ee Analysis = 
pate 8-5-7246 sono no eZ 7Z/-100_. catcuction te vations. #¢flAUS. cares 


GA (0, 21.66, 91.99) 
(0, 24.16,9241) 


2) (0, 21.66, 92.) 


(-9,38, 5.41, 42. ) bon Gop (9-38, 9.91592.) 


(-18,76, -10.83, 92.) Ray (076, 10.85, 92.) 
C20,93,-12.08.924 1) @e8) (0,-10,83,42.) CP 20.93,-12.08,9241) 


~ (8.76, -10.83, 41.94) 
(-18.76, -10.83, (18.76,-10.83, 91.99) 


Pran @ EtL.(-) 13-0" 





CREST OFFSHORE, INC. ae ee: 
py C.- Cher. Client eS. AUy wee woenlazigue. fi Analysis Pps ee 










ze Date Biz -Z6_ Job No. 2 St A, l-1Q@0_ Catculetion ations. & ¢ Plans” Sse ee, 
@ Gd) (9, 26.32, 63.99) 
(©, 28.82,64.41) G3) 
« (0, 26.32, 64.) 
(-11.4, 6.58, 64.) 64) (11.4., 6.58, 64.) 


(22.79,-(3,16, 64. 
(-22.79,-13.16, 64-) Gea) Daeayean) 


(- 24,9644. sees CO,-13.16, 64.) aged caso 4.4644 


(- 
-22.79,-13.16, 63 a9) (22.79,-13,16, 63.99) 


Pian @ EL.(-) 4)’- 0" 





—., 


Pied 
* or fF 
ban aa 


res a2 . Re Eee CC ¥- “* 
ee Pe eT ee ee 


Cererers 


oe 
ae 


oo 


ou 


# 





CREST OFFSHORE, INC. gael coc 


By ore e hern client U.S. NAVY — — Subject_ we A ra ae ah Aue 
pate ©-5- ZA. vob No. 2 C- FZL-LOO_ catcutetion ar hnigaiaiel @Plans_ ___ 





Gi (0, 31-66, 31-99) 
(0, 34.16, 32.41) 


G0) (0, 31.66, BZ.) 






(-13.71,7.41, 32.) Ged) (13.71,7.41, 22.) 


27. 42,-15.83, 2 .) G03 Go)) (27. 42,-15.83, 32)) 
(-24.59,-17, 08228225 (0, 15.83, 32.) (29.59,-\7.08,32.41) 


(27.42, -15, 83, 31. Ko (27,42, 15.88, 31.99) 


PLAN @ EL.(-) 73-0" 





cA Pd 
re 5 Aa 
wy a FX 


tag Ss i 
2 %, at 
he AB. 


we ete te te 
ae er ave 


Pit tA LS PPL, 
aa ag al ee € 


ve 


=n 
351: 


. , Aa ‘ 





=. 


acagagites. 


m 
"ye 





CREST OFFSHORE, INC. 


By Cae hern ctient US, Navy pase Subject 1-03 e An rr SSS ae pons ee 
pate _8- &-7.6 vob No. SZF7ZI-LOO_ catcutation Elevatrons : Clans cts 


79 ES o 
Sheet X +! ay ee ee 


(0, 37.0,- ©.01) 
(©, 39.5, 0.41) | 






(we) C0, 37,0, ©) 


(-16.02,9.28, © ) (4) (16,02, 9.29, 0) . 


(32,04,-(85,0) § (v0) (42.04,-18,5, ©) 
(34.21, -19.75, 0 Ai)(00d) Co,-18.5, ©) (00) (3.4. Z1,- 19.75, 0.41) 


(-32.04,-18,5,-0.01) @ (42.04,-18.5, -0.01) 






Weis angele Lise aly nets wig rg Shei Snes a eam ee Aoki val Me eee gag oe 2 ya ces deaeie we eas wi inecn wrReiity Mok Aw ah aes awe 
oy ttt tae ele re St ee ee ta ee a 
pit are iti gd pie pe te ate gM cote te ioe ote coe te Te Roe berate ser eee pan oc sa ome eed 
al al eae, eee thd Wed ad el ne a ed ee a a rl or a eh 
y Aran ar aan te ne ara ener, ee ane ee Ce 


ae PAN Fa FR NO eh Te Oe 





ea = 


es 
C4 
pe ee Se ee 


ities 
Boe aes a 
oe ae ae ee 


oo ay: 


~—FkP AS 


a 


aN 


SOP 
hy een ae 


hg At, 


ieie. 
SAAS 


‘¥ 


a @ 4 @ . 
rf ft, 
oot es at aaa att @y-; 


fate 
wy! 
Dh ai oe) 


- 
fare 


CREST OFFSHORE, INC. 





soe a id 
ae te 


CiChern Client at oS wNay cay ae Subject ati ue. ripe 


Date “B= 


B72 sen No. 27 =ZZI=! 20. ceatcutetion Eleva+tions_ 


~ ges te Be Pe ee“ 


sheet Gi! Gor LO _ 


Plans _ 


@ (0, 39.5) -19.0) 


O 


O O 


w) (-34.2|,-19.75,-15,0) 


PLAN @ EL.C) 1207-0" 


(34.Z1,-19.79,-15.0) 


No cane = 





if 
et 
"h SECTION 3 
1 % 
mh 
“a- WAVE FORCES ON STRUCTURE 
‘' a 
«SS 
‘ 
i 3.1 INTRODUCTION 
& 
"ts Base shears on the platform structure attributable to waves 
Py and ocean currents are presented hereinafter. Stoke's Fifth Order 
rs 
{ 
a Gravity Wave Theory* was employed to perform the calculation of wave 
RM) 
Se forces on the structure. In the computations, it was assumed that 
= the approaching wave direction was at 60 degrees with respect to the 
a X-axis (See Page 2.06). 
, 
2 
. A transfer function relating the base shear and wave height 
n relationship was obtained by means of the least squares approximation. 
p ret Computer printout of the wave force is compiled in APPENDIX C. 
3 
q LJ 
u ! 
4 
t/ “" 
+ 
‘ * 
») 
a 
J 
b 
a 
al 
‘6 
te 
‘ 
* * A computer program on Stoke's Theory is available through Synercom 
ia 
@ x Technology, Inc., Houston, Texas 
% we . 
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SECTION 4 
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ee FATIGUE LIMIT STRESS 
4.1 INTRODUCTION 
This section evaluates the fatigue limit stress ranges for 
punching shear stress and nominal brace stress. The method used 
to perform the calculation is in accordance with that in Reference 4. 
In the course of data preparation for the computation of hurricane 
effects on the fatigue life, two assumptions are made as follows: 
(1) The significant wave height distribution can be expressed in 
terms of the Weibull distribution; and 
(2) The possible number of hurricane occurrence in 20 years period 
We is 6. 
The punching shear stress computation is shown in APPENDIX A. 
Stress analyses of the idealized platform structure subjected 
to wave and ocean currents are compiled in APPENDIX B. 
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et FATIGUE LIFE OF STRUCTURE 
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5.1 INTRODUCTION 

Ms Fatigue life of structure is evaluated in accordance 
¥ with the method presented in Reference 4. 
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where Y= fatigue life iu Ye ons 
c= Constant defined by Eq.\lo) 
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Desian punching shear Stvess range ae demt #706 
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Wy, = 4.5K 10° 


Since cs 0.03/! 


So ae (4.5Xx107) 
= 140.0 (yearn) 





ee CREST OFFSHORE, INC. Sheer 20 Det 3B. 
By ©. Chern cient U.S. NAVY _ suvject Paligwe oe a ge Seer 


Date 6 - 5- ZG. Job No. Z2ZZ2-7Z /- [00 — Calculation Eatige of oS bnehine 


wu 
ae g 
Gi 


4 in a 
ats 

Ay 44a 7. Oe 

ae a So 


5-3 Fatriaue LiFe — Nominal BRACE SrRess Control. 





eike: 


Y= @CNrp 


VE: ey: 


ty Design nominal brace stress vange. Psy foint #706 
S.= 13.586 «si 

3 From Fg. io-74 AWS D1t1-72, Line DD’ 

wo 4 

- Np = 2.410 


0.0309 x@.dxI0° ) 


Y 


te = 741.6 Cyeors) 


pra Tres 
™ . Pi i Pa = Estroe La : = 


itil 


w 3 
‘a 


-ty 


. 
\ 
,e 
s 
. 


aa 
L\, “= 
SS 
i. 


a 





Ey 
fg 





i SECTION 6 
Pa 
al MODIFIED GOODMAN DIAGRAM FOR DESIGN 
: 6.1 INTRODUCTION 
_ Set forth herein is the graphical representation 
¥ 
* of fatigue strengths. 
* The documents employed for determination of strength 
limitation are as follows: 

| 
i (a) Manual of Steel Construction, 7th Edition, American 
‘ 
: Institute of Steel Construction, New York, N.Y. 1969 
. (b) Specification API RP2A, Recommended Practice for 
S - Planning, Designing and Constructing Fixed Offshore 
- w Platforms, 7th Edition, Americam Petroleum Institute, 
x Dallas, Texas, 1976. 
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Fig. 10.7.4—Allowable fatigue stress and strain ranges for stress categories. 
See Table 10.7.3 


AWS Dil-72 





Soe, 
ye we ae Se 


2. 


“ 
7 
Agta 


AGS: 


vt 


" ee ee 
eee WAN 
= 2 8 6 & A ; a a 


o 
se 


= 1g 


4% Pareres 


we 


Ce 
ft, 
7 


i te om C4 
Lae | 


coer 
“ ef . 


CREST OFFSHORE, INC. 


By Gu. Chern. Client U.S. Navy. — — Subject_ Fats: 
pate O-|O- 16. Job No. 27T-I1I=- {60 —< nar Madted 


‘T= 


8° Empirical curses (Fig. 10.7.4) based on “typical” connertion geometries: if acty latress concentration factore or hav - 


Stress 
Category 


A 


Stress Categories For Type and Location of Material 


AWS D1.1-72 


Situation 


“Plain unwelded pipe. 


Rutt splices, no change in section, complete joint pat 


tion groove welds, ground flush, and inspected by RT or UT. __ 


Pipe. with longitudinal scam, 


Butt splices, complete joint penetration groove welds, 
ground flush. 


a ee oe eS -. -  . 


Members “with ¢ continuously welded longitudinal stiffeners. 


weld rae complete joint penetration groove welds, as 
welt ere 


Member swith tr ansverse (ring) stiffeners, or miscellancous 
attachments such as clips, brackets, etc. 


Tee and cruciform joints with complete joint penetration. 
welds (except at tubular connections). 


Simple T, Y, or K connections with complete joint jencte 
tion tubular groove welds conforming to Fig. 10.13 


Balanced tee and cruciform joints with partial joint penc- 
tration groove welds or fillet welds (except at tubular con- 
ne ctions). 


Members “where doubler wrap, cover plates, longitudinal 
stiffeners, gussct plates, etc., terminate (except at tubular 
connections) ._ 


Simple T, Y, and K-type tubular connections with partial 
joint Te neleelion groove welds or fillet welds; also complex 
tubular connections in which load transfer is accomplished 
by overlap (negative eccentricity), gusset plates, ring stiff- 
eners, etc, 


nnd “weld ¢ of cover ‘plate « or doubler wrap; welds on gussct 
___ plates, stiffeners, ete, 


Tee and cruciform joints, simple T, Y or K connections, 
loaded in tension or bending, having fillet or partial joint 
penctration groove welds, 


Main member at simple T, Y, and K connection. 


Unreinforced cone-cylinder intersection. 


Connections whose adequacy is determined by testing an 
__accurately sealed steel model. 





Simple K-type tubular connections in which | gamma ratio 
R/T of main member does not exceed 24. 


Simple T and Y tubular connections in which gamma “ratio 
R/T of main member does not exceed 24. 


defined Vesa. 


Kinds of Stress* 
TCBR 
TCBR_ 
TCBR 
TCBR’ 


TCRR 
TCB' 


TURR 


TCBR i in): anch member 
(NOTE main member 
must he ch scked separately 
per catezory K or T. 


TCRR is: member 


TCI. in member 


TC BR in branch member 
(NOTE — main member 
in simple T, Y, or K 
connections must be 
checked separately per 
category K or T; weld 
must also be checked per 
Category G and 10.6.3. 


Shear in weld. 


Shear i in weld, (regarelcss 
of direction of loadin~ } 


Hot-spot, stress 01 st: a.n 
on the outside surface of 
the main member, at tne 
toe of weld joining | anch 
member —- meas; ei in 
madel or prototype 
connection, or calc: ated 


with best 1 nvailabi: theory. 


Hot- spot stress «t angle 
change. be 2 
Worst mea: 1. 1 hot-spot 
strain, aft. -hakedown. 
Punchin ron shear 
area of nember as 


Punch ; > waronshear 
areact nmember as 
defin. 0.8.3. 





tension, © 2: compression, H o> bending, R= reversal 


of curve X is to be preferred 


eee Empirical curses (Fig. 107 4) based on tests with gamma (R/T) of IR to 24; 


R/T ereater than 24 reduce allawahle stirss in proportion to 


Where actual alieas concentration factors or hot-spot etrains are known, use 


0.7 


Allowable faturue atiess { 24 ) 
Stress fromeurve Tar K = ' R/T 


=) ere on safe nite for very heavy 


' urve X le to be prefericd 


-tatraina are known vee 


membere (fow R/T); for 
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\. Foy ABe steol, tensile shrength ts inthe range of 
58 ~8o ksi CSee AISC 5-212, 7th Editon). 


oe 

= Soy $i, = 60 ksi, locate point @ on line K=+| 
ss 2: Refer 4o AWS diagram ;thetirst kink, point on Line D-D’ 
am Octurs AF Sz22 ksi , N=dy/o’. | 

cs Locate point ®@ On on line R=o . 
fs 3. Connect points Dand® and extend 40 infersec! 
oe gy Aine R=-| , define po int ®. 

4. For Az6G Steck | allowable tensile spress fe =22ksi per 
ots AISC. In 440% particular diagram, Fe Corneyoles with 
a fax at pomt®. Draw a horizontal Line yto intersect 
a with Line R=tl at point @. through poirt ® > 
= 5. Line @-@ detines the atlowable desigyn in tension per AISC 
= G: Caletate allowable Comp vessive stress Fa, per AISC 
ae specification » Set fa on abseissa C tonic) to obtain 
oe pe int ©. 
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oes line K=-| af point © and hme @-D ak pont. 

oe 8. Line @-@ detines +he allowable design nn Compression peo 
wry Sr AISC 

= 9, Line @-@-@—@ Hed ince the boundar at alls wable 

aes see per AISCEAWS forab ranch memher i'n simple Kk, T 
“ an Y Joints for Life cycle N= Axio? 
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